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Abstract 

The morphological and metrical features of the 
skull and teeth of certain taxa of the genus 
Isoodon are described and analysed. Multivariate 
comparisons are then made between these and a 
number of Perameles taxa. The main multiple 
discriminant analyses, using either cranial or 
dental features alone, achieve good separation of 
the genera (principally on the 1st function), and 
of the lower taxa within each genus (mainly by 
the 2nd function). 

Introduction 

This study is part of an ongoing investigation 
being made of skull and tooth variation in the 
bandicoots (Peramelidae; Marsupialia) of Aus¬ 
tralia. In a series of previous studies (Freedman, 
1967; Freedman and Joffe 1967a and b>. the 
anatomical and metrical features of the skull 
and teeth of species of the genus Perameles , the 
long-nosed bandicoots T were reported on. The 
present study utilises material from the major 
United States collections to examine the varia¬ 
tions of the same features in certain species of 
the genus Isoodon, the short-nosed bandicoots. 
The "mam sample is of 7, macrourus. In addi¬ 
tion multivariate comparisons are made of the 
cranial and dental features of a number of taxa 
of Isoodon and Perameles . The usefulness of 
multivariate discriminant analysis in taxonomic 
studies is again apparent. 


Taxonomy of Isoodon 

In most of the recent classifications of ^ the 
genus Isoodon nine taxa are recognised. Thus, 
Tate (1948) and Marlow 11962 > both list three 
spec es in the genus, the first two species each 
including a number of subspecies. The species 
they list are; 7. obcsuliis (with 6 subspecies), I. 
macrourus (with 2 subspecies) and 7. barrow- 
ensis <monotypic>. For the same genus. Trough- 
ton (1957) delimits nine similar groups, but ne 
describes 7. o besulus as comprised of 3 subspec¬ 
ies and he regards the remaining 6 taxa as each 
being of full specific rank. 

In the present study, a classification and dis¬ 
tribution ranges similar to those outlined by 
Tate 11948) and Marlow <1962) will be used 
(Fig. 1). Thus, 7. o besulus includes 7. o. o besulus 
(southern half of coastal New South Wales, most 
of Victoria and an adjacent coastal portion ot 
South Australia), 7. o. afflnis (Tasmania), • °• 
nauticus <2 islands in the Nuyts Archipelago 
off the coast of South Australia), 7. o. fuscwentei 
(south west part of Western Australia), /. o. 
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aurcitus (north east part of Western Australia 
and adjacent Northern Territory) and 7. o. pen- 
insulae (northern tip of Queensland). The spec¬ 
ies 7. macrourus includes L in. macrourus 
(northern part of Northern Territory) and 1. in. 
torosus (east coast of Queensland and north half 
of the coast of New South Wales). The third 
species is 7. barrowensis and its locality is Bar- 
row Island, off the north west coast of Western 
Australia. 


Materials and Methods 
The samples of the genus Isoodon assembled 
for the present study total 77 individuals and are 
from collections in the United States of America. 
They were kindly made available to us by the 
American Museum of Natural History and the 
Archbold Expeditions, New York (Dr. Hobart M. 
van Deusen ), the Field Museum of Natural His¬ 
tory, Chicago <Dr. William D. Turnbull) and the 
Smithsonian Institution, Washington 'Dr. 
Henry W. Setzcr). This material includes 24 
specimens of 7. in. macrourus (.15 males and 9 
females) and 38 specimens of 7. vi toiosus (24 
males and 14 females). The sexes of a few of the 
7. in. torosus individuals were not recorded, and 
(on criteria discussed below) they were sexed 
on mo phology and size. The number of 7. o be¬ 
sulus specimens is only 14, and of these there 
are only 6 known males and 3 known females. 
The sample of this species includes individuals 
of 7. o. o besulus. 7. o. aSinis, and 7. o. jusciventer , 
but, because of the very small numbers, no at- 
tempt was made to treat these subspecies sep¬ 
arately. Of 7. barrowensis there is only a single 
specimen (Smithsonian Institution No. 218462). 
The whole of the available sample has been 
utilized for the morphological description and 
univariate analysis of Isoodon. 

The main multivariate statistical tool used 
for comparing taxa was discriminant function 
analysis. Various aspects of the principles and 
methodology of the technique will be dealt with 
in the course of describing and discussing com¬ 
parisons and results. Computation of the dis¬ 
criminants here reported was carried out at 
the University of Wisconsin Computer Center 
using a slightly modified version of program 
EIDISC (distributed by the Vogelback Comput¬ 
ing Center, Northwestern University). This 
program provides output similar to that dis¬ 
cussed in chapters 6 and 7 of Cooley and Lohnes 
(1962). 

For the multivariate analyses utilizing the 
Isoodon data, the numbers in the various taxa 
had to be slightly reduced (Table 8) due to cer- 
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tain of the specimens being either immature or 
damaged. The Peramelcs samples used in those 
tests (175 individuals) were described in Freed¬ 
man (1967). The measurements, aging and sex- 
ing criteria, and the general methodology util¬ 
ised in the present study, are outlined in Freed¬ 
man and Joffe (1967a). 

Skull and dental morphology in Isoodon 

A fairly detailed morphological description, in- 
cludmg drawings and photographs, was given by 
Freedman (1967) of the skull and dental feat¬ 
ures of Perameles nasuta. In that same study, 
the morphological variations of P. gunnii and 
P. bougainville from the P. nasuta description 
were also outlined, and standard view photo¬ 
graphs of these two species were included in 
that and two subsequent papers (Freedman and 
Joffe, 1967a and b). The basic P. nasuta descrip¬ 
tion very largely also holds for the genus 
Isoodon and, in the present study, only a series 
of standard view photographs and brief notes 
highlighting the important differences of the 
various Isoodon taxa to the P. nasuta descrip¬ 
tion will be given. 

(a) I. macrourus :—The skull of I. macrourus 
(Fig 2, I. vi. macrourus ) is very much more ro¬ 
bustly constructed in all respects than that of 
P. nasuta. The bone is generally thicker and the 
muscle markings are far more prominent. The 
length of the I. m. torosus cranium is, on aver¬ 
age, almost as great as that of P. nasuta, but the 


mean cranial length of I. m. macrourus is rather 
less than in that species, the decrease in the fe¬ 
males being less marked than in the males. 

Compared to P. nasuta, the cranial breadth 
and height dimensions appear to be absolutely 
greater in I. m. torosus, but only relatively 
greater in I. m. macrourus. Notable amongst the 
differences in overall shape of the cranium is 
the greater relative muzzle breadth in both sub¬ 
species of I. macrourus which makes the muzzle 
appear relatively shorter and less attenuated 
distally than in P. nasuta. It is mainly this fea¬ 
ture which gives the genus Isoodon its popular 
name of short-nosed bandicoots. 

In the palate the posterior palatine vacuities 
of I. macrourus are rather smaller than those in 
P. nasuta and the premaxillae do not project 
anteriorly as far beyond the incisors as they do 
in that form. Perhaps the two most marked 
cranial differences between I. macrourus and P. 
nasuta are the more heavily built zygomatic 
arches and, on the undersurface of the cran¬ 
ium, the very greatly inflated alisphenoid bullae 
in the former species. In the mandible of I. mac¬ 
rourus the coronoid process, and in fact the 
whole of the ascending ramus, is particularly 
broad in an antero-posterior direction. Also, the 
ramus is more nearly at right angles to the 
body than in P. nasuta and this feature is more 
marked in I. m. macrourus than in 7. m torusus. 


I macrourus macrourus 



Figure l.—Map of Australia to show the distribution of taxa of the genus Isoodon. (After Marlow, 1962. “Marsu¬ 
pials of Australia’*, Jacaranda Press, Brisbane). 
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The individual teeth of I. macronrus are con¬ 
siderably larger than those of P. nasuta, with 
the exception of I 1 which is a particularly small 
tooth. The molar teeth are also more square in 
I. macrourus and in the upper molars the disto- 
buccal corner is not elongated distally as in P. 
ncisuia. In addition the last premolar in 1. mac¬ 
rourns, especially the upper tooth, is a particu¬ 
larly broad and robust tooth. 

Sexual dimorphism in the skull and teeth of 
I. m. torosus appears to be restricted to size dif¬ 
ferences in most of the skull dimensions and 
tooth row lengths, the canine tooth dimensions 
and. of the single other teeth, mainly in meas¬ 
urements of M4. The morphological sex differ¬ 
ence in the canine teeth described in Perameles 
species does not appear to be consistently pre¬ 
sent in Isoodon. In I. m. macrourus, except in 
canine size, there was little evidence of sexual 
dimorphism in the skull or teeth. 

<b> I. obesulus: —In the other species of 
Isoodon for which a fair sample is available, 1. 
obesulus, the skulls are considerably smaller than 
in P. nasuta and rather more similar in size to 
P, bougainville. The male individual shown in 
Figure 3 <1. o. affinis) is the largest specimen of 


I. obesulus measured. Aithougn very much smal¬ 
ler in size, the overall shape of I. obesulus is very 
similar to that of I. macrourus and it also shows 
the very greatly inflated bullae characteristic 
of the genus Isoodon. 

In the structure of the palate, I. obesulus is 
different to P. nasuta and also to I. macrourus , 
but shows resemblance to both P. gunnii and P. 
bougainville. As in those species, between the 
anterior and posterior palatine vacuities there is 
an additional pair of fairly large antero-poster- 
iorly elongated vacuities, and posterior to the 
posterior pair, which are large, there is a scat¬ 
tered group of vacuities lying close to the pos¬ 
terior end of the palate. In the mandible, the 
angle of the ascending ramus to the body is 
more obtuse than in I. macrourus, however, the 
ramus is antero-posteriorly broad as in that 
species. 

In the dentition, the molars of 1. obesulus, like 
those of I. macrourus, appear more compact 
than those of P. nasuta, and, especially in the 
upper jaw, the teeth show evidence of being 
more crowded than in either P. nasuta or I. 
macrourus. P :! is similar to the equivalent tooth 




Figure 2 — Isoodon macrourus macrourus male (Smithsonian Inst. No. 237739). A.—dorsal view of cranium; B.— 
ventral view of cranium; C— lateral view of cranium and mandible; D.—occlusal view of mandible. 
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TABLE 1 

Comparison of Isoodon m. tomsus nude and female 
dull measurement* (hi mm) 


Measurement 


Males 



Female 


.. t .. 

i 

< rani tint 

\ 

X 

YAK. 

X 

X 

VAIL. 


(a) length — 

Max. 

IS 

84-74 

42*24 

7 

74*62 

18*34 

3*786** 

Has, 

IS 

75 • 92 

25-81 

7 

67 ■ 7 2 

12*37 

3*897** 

fowl.-Has. 

IS 

79*78 

26*06 

7 

70*98 

16*27 

4-074** 

Pal. 

IS 

49*71 

11 *05 

s 

45 • 03 

7*19 

3-496** 

Xas. 

LS 

33*88 

10*69 

6 

31*11 

<>•61 

1 *880 n.s. 

Fi\ 

IS 

25 • 94 

7*17 

7 

21*55 

201 

3-804** 

Par. 

IS 

22-16 

5 ■ 68 

i 

19*72 

2*83 

2*465* 

Ant. to I 1 

hi 

2*13 

0*05 

t 

1*98 

002 

1 • 626n.s. 

(It) breadth— 

Ant. to < 

is 

9*42 

0 • 49 

s 

S • 03 

0*31 

4-945** 

at M- ... 

is 

23*79 

2*35 

8 

21-47 

1 *09 

3*827** 

Int.-Orli. 

is 

22 • 66 

.>. 3 o 

8 

20*21 

0*40 

4*346** 

Min. Fr. 

is 

11 *81 

0*30 

i 

11 • 65 

0-20 

0 • 6S611.S. 

Bizyg. 

is 

37*31 

7*15 

7 

31 *94 

2 • 72 

4-924** 

(’ran. 

LS 

27*34 

3*09 

7 

24*65 

1*75 

3-648** 

(e ) height 

Ant. to V 

! 7 

7*35 

0*34 

s 

6* 15 

0-12 

5-356** 

Post, to M 1 

IS 

21) ’37 

111 

S 

18*23 

0*40 

5*31 )0** 

fran, 

IS 

27*83 

2*21 

7 

25*32 

0*93 

4-113** 

Ocrin. 

IS 

21 *37 

2*74 

7 

18*57 

0*20 

4-361** 

<d) India — 

L 

IS 

12*20 

1*61 

i 

10*64 

0*20 

3-142** 

B 

IS 

8*83 

0*28 

i 

8*37 

0*09 

2-151* 

<,e) vacuities 

A.P. vac. 

L. 

17 

6 • 39 

0*72 

7 

6*34 

0*35 

0* 1 41 n.s. 

P.P. vac. 

L. 

17 

6*81 

0*58 

8 

6*46 

0*76 

1 024n.s. 

P.P. vac. 

B. 

IS 

9 • 75 

1 *00 

8 

9*16 

0*91 

1 • 4ll7n.s. 

Mandible— 

Max. L. 

17 

64*47 

20*75 

8 

57*03 

1 3 • *5s 

4-027** 

Kamils L. 

IS 

14*52 

2*00 

S 

12*03 

1*41 

4*334** 

Hr. at M„ 

IS 

4*81 

0 ■ 19 

8 

3*91 

0*13 

5*099** 

lit. at M* 

IS 

7*50 

0-62 

s 

6*41 

0*39 

3-639** 

Kamtis Angle IS 

Significance levels : 

74*38 

11-19 | 

8 

77*87 

3*26 

2*756* 

t Test : ** 

ID * 

1 0 • 

c 

c 

: n. 

s. - not 

significant. 

available 

specimens 

adequate for subspecific 


separation. Thus, and because of the overall 
small number of specimens, the only statistics 
of 1. obesulus included in the present paper 
(Table 7) are the combined male and female 
mean values and variances for the species as a 
whole (as enumerated in Materials and Methods 
above) for the various dimensions used in the 
discriminant analysis. 

Comparisons of the figures in these seven 
tables with those in the previous papers on Per- 
ameles (Freedman, 1967 and Freedman and 
Joffe, 1967a and b>, confirm the various size inter¬ 
relationships already noted above in the mor¬ 
phological comparisons. Numerous other differ¬ 
ences for particular dimensions also become ap¬ 
parent. Those related to sexual dimorphism are 
dealt with below; others will be discussed later 
in the course of analysing the discriminant 
functions. 

With regard to sexual dimorphism in the met¬ 
rical features studic ' “t” values included in 

Tables 1-3 indicate . aw in I. m. torosus, for the 
majority of the cranial dimensions (22/28) and 
for over half of the dental measurements (upper 
teeth: 14/26; lower teeth: 14/25) the differences 
are significant at the 5% level, and in most of 
these instances significance is actually at the 
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1% level. On the other hand, the corresponding 
numbers of significant differences between the 
sexes in I. m. macrourus (Tables 4-6) are very 
small (cranial: 3/28; upper teeth 5/26; lower 
teeth: 6/25). 

TABLE 2 

Cumpanson of Isoorlnn m. torosus mule an f female 
upper tooth measurements (in mm) 




Males 



Female: 



Measurement 






.. t .. 


X 

| 

X 

VAIL 

X 

X 

VAIL 


P -M l 

17 

45*20 

f> • 37 

8 

41 • 35 

6*50 

3-756** 

1’ V 

17 

6 • 45 

0-20 

10 

6*01 

0*10 

2-726* 

< M * 

19 

34*30 

4 • 99 

8 

31*08 

3*44 

3-579** 

M» M* 

20 

17-19 

0*93 

8 

1 5 ■ 97 

0*71 

3-125** 

P b 

24 

l ■ 68 

0-03 

12 

1-50 

0*02 

3-111** 

<’ L 

19 

4*20 

0 • 56 

10 

2*35 

0-11 

7-395** 

11 

19 

2*12 

0 09 

10 

1 • 32 

0*02 

7-930** 

1! 

19 

6-44 

1 *99 i 

8 

3 ■ 56 

0 • 29 

5-553** 

P 1 b 

24 

2*81 

0-04 

13 

2*80 

0*04 

0*1 45n.s. 

11 

24 

1-30 

0-01 

13 

1 ■ 25 

0*01 

1 * 451 n.s. 

P* b 

24 

2 • 95 

0*02 

13 

3 04 

0 • 009 

2-051* 

11 

25 

1 -68 

0*009 

12 

1 *60 

0*04 

l-603n.s. 

P 2 b 

22 

3*71 

0 • 13 

8 

3*35 

0*1)4 

2-659* 

11 

22 

2*80 

0*05 

8 

2 • 65 

0*04 

2-01 5n.^. 

M 1 B 

. 25 

3*73 

0*03 

14 

3*65 

0*06 

1 - 190n.s. 

U1 

25 

4 ■ 25 

0-06 

14 

4*22 

0*05 

0-37811.*. 

Lb 

24 

3* 19 

0*08 

14 

3 • 15 

0*06 

0 440n.s. 

M 2 B 

25 

4-36 

0*11 

14 

4*27 

0*10 

0 • 826 n.s. 

bB 

25 

4*26 

0*06 

14 

4*23 

0-03 

0-404n. s. 

bb 

.. . 25 

3*50 

0*07 

14 

3-5(1 

0-08 

O-OOOlUs. 

M ? B 

24 

4-77 

0-16 

9 

4*75 

0*17 

<)• 12611 .-. 

LB 

24 

4*91 

0*11 

9 

4-65 

0 14 

1 -938n.>. 

bb 

24 

4*02 

0-07 

9 

3*74 

0*09 

2-612* 

M 4 B 

.. 20 

3*74 

0*06 

8 

3*46 

0*02 

3-016** 

LB 

20 

4*82 

0-08 

8 

4*17 

0*06 

5-688** 

LL 

19 

2*40 

0*05 

8 

2*17 

0*04 

2-511* 

Signilira nee 

levels : 







t —Test 

. * * 

iK . * 

1 0 • 

5° 

•* 0 

t n.s 

. — not 

significant. 


TABLE 3 

('omparison of Isontlou m. torosus male and female 
lou'er tooth measurement (in nnn) 





Males 




Female 

> 




Me; 

isiirement 

— 





— 

- 





11 t .. 



X 

X 

VAIL 

X 

\ 


VAIL 



h 

M, 

16 

43* 

02 

6* 

21 

1) 

40 

1)4 

6* 

86 

2- 

•819** 

1. 

1 3 

19 

5 ■ 

20 

0* 

29 

12 

5 • 

13 

()■ 

13 

O' 

396 n.s. 

C 

m 4 

20 

36- 

06 

0 

•46 

9 

32 

90 

4 

•80 

3< 

>222* * 

Mr 

-M* 

22 

18* 

32 

O' 

■ 77 

9 

17 

42 

0 

'78 j 

.>, 

■587* 

e 

L 

H) 

3* 

60 

0* 

44 

9 

2. 

34 

()• 

13 

5 ■ 

•304** 


B 

19 

•>. 

00 

<)• 

•08 

9 

T 

26 

0 

01 1 

/ - 

>563** 


11 

18 

4- 

95 

0 

1)5 

8 

2. 

•70 

O' 

18 

6 - 

•217** 

p, 

b 

24 

•>. 

99 

0 

72 

14 

2. 

■98 

O' 

04 

O' 

• ()4-3n.s. 


!> 

24 

T* 

13 

O' 

•004 

14 

1 

08 

0 

003 

•), 

•464* 

i\ 

b 

24 

3* 

16 

0 

03 

14 

3< 

•15 

O' 

02 

O' 

• 183n.s. 


B 

24 

1- 

44 

0- 

01 

14 

1 

•33 

0 

01 

3 

• 276 * * 

P B 

1, 

21 

3 

60 

0- 

•1)8 

9 

3 

•45 

O' 

•02 

1 

■ 501 n.s. 


B 

22 

•>. 

01 

0 

•1)2 

9 

1 

•91 

O' 

02 

l 

• 787 n.s. 

M, 

ILM 

2° 

0, 

53 

<)« 

•02 

14 

0, 

•40 

0 

04 

2 

•286* 


Bl) 

22 

3 

-01 

0 

•03 

14 

2 

• 86 

O' 

07 

2 

061* 


b 

23 

3 

•91 

0 

•00 

14 

3 

•73 

O' 

•07 

2 

•103* 

m 2 

ILM 

25 

3 

•02 

0 

•02 

14 

0 , 

■ 96 

0 

•07 

0 

•927 n.s. 


Bl) 

25 

3 

* 53 

O' 

•07 

14 

3 

•27 

0 

•13 

0 

■580* 


b 

25 

4 

•28 

0 

♦08 

14 

4 

•29 

0 

•06 

0 

•110 n.s. 

m 3 

BM 

25 

3* 

*32 

0 

•04 

14 

3 

• 22 

O' 

•06 

1 

• 381 n.s. 


HI) 

25 

3 

•44 

0 

•08 

13 

3 

•30 

0 

•09 

l 

• 418n.s. 


b 

25 

4 

•61 

0 

•09 

13 

4 

•60 

0 

•08 

0 

099)1.>. 

m 4 

BM 

•>.? 

3 

*14 

0 

•03 

9 

3 

•1)7 

0 

•1)5 

0 

■ 938 u.s. 


Bl) 

0.1 

0 

• 55 

0 

•04 

9 

2 

• 18 

0 

•02 

5 

■035** 


L 

22 

5 

• 55 

1) 

•07 

9 

5 

• 14 

0 

•02 

4 

•370** 


Significance levels : 

/ Test : ** 1% : * = 5% ; n.s. not significant. 









in I. macronrus and so are the very small I 1 
teeth. In the small sample available sexual di¬ 
morphism was not detected. 

<c> I. barrowens's :—The single male /. bar- 
rowensis individual is very similar to the I. 
obesulus spec mens in morphology, but, on size, 
it appeared to be slightly smaller. Because only 
thus one spec men is currently available, no fur¬ 
ther comments on the morphology seem appro¬ 
priate. 

In a recent paper analysing fossil bandicoots 
from Mammoth Cave, Western Australia, Merri- 
lees <19(17) has listed a series of features use¬ 
ful for distinguishing the genera Macrotis. Isoo¬ 
don, Pcramcles and Chaeropus. With regard to 
Isoodon and Pcramele,s, the present study con¬ 
firms and extends the shape differences in the 
muzzle, mandible and molar teeth listed by 
Merrilees and also describes certain other im¬ 
portant differences. The only point of major 
disagreement between the two studies relates 
to the alisphenoid bulla. Merrilees describes 
these as being large in both Isoodon and Pera- 
vteles, although differing in shape. As stated in 
ships differ in the two sexes and these are not 
treated separately in the table. In the same 


the text and illustrated in photographs in 2 
previous studies (Freedman, 1967; Freedman and 
Joffe, 1967b) the bulla is relatively small in P. 
nasuta, P. qunnii and P. b. bougainville and only 
of comparable relative size to that of Isoodon 
in P. b. notina. The relationship difference be¬ 
tween the first premolar and the adjacent can¬ 
ine tooth, which this author discusses, is diffi¬ 
cult to evaluate, mainly because the relation- 
paper, Merrilees gives a most useful table of tooth 
alveoli d mensions for the 4 band'coot genera. 
These w'll not be d'seussed below as they are 
not strictly comparable to the actual tooth di¬ 
mensions recorded in the present study. 

Analysis of Isoodon metrical features 

Univariate comparisons 
The means and variances, in the males and 
females separately, for the cranial and dental 
features studied in /. m. torosus and I. in. mac¬ 
rounis are listed in Tables 1-6. Study of the in¬ 
dividual measurements in the males and females 
of I obesulus did not indicate any obvious sex¬ 
ual dimorphism in the features which were to 
be used for the discriminant analysis. Nor, as 
pointed out above, were the numbers of the 























TABLE 4 

('utftjitn'isun of ifcooilou in. luncroiinis tunic and female 
<kail measure meats (in mm) 


Menoren ent 


Male** 


I'Vinale?. 


*’ t 



X 

X 

V.\ K. 

\ 

X 

VAIS. 


< milium 

(ii) length 

Max. 

1 1 

t 5 • Mi 

20-24 

4 

70-77 

2 • 4* 

1 • 7X7 ti.s, 

Oils. 

12 

Us • To 

22-00 

4 

05-12 

•>. ‘J.r 

1 • 438li.>. 

Cnnd.-Ha*. 

12 

72 1 7 

22 ■ 55 

4 

0s • 72 

2 -115 

1 *27211.-. 

Prtl. 

12 

44-40 

9 02 

4 

42-05 

1 (12 

(1-02011.^ 

Nns. 

1 1 

20-20 

7 • 35 

5 

28 ■ as 

4-5s 

1 • 172n.-. 

Kr. 

14 

22 • :>s 

2 • 5S 

4 

21 ■ 02 

1 ■ 20 

1 OODn.s. 

Par. 

14 

19-05 

4-20 

4 

1 0 • 1)5 

1 - SO 

2 - 442* 

Vnt. to 1 1 

13 

2-00 

0-04 

5 

1 -1)0 

0-02 

l-0l5n. >. 

(}>) breadth 

Ant. to C 

l 3 

S • 50 

0-09 

5 

7-70 

0 - OS 

' 2-220* 

at M 4 

1 3 

21 *78 

2-52 

5 

20-20 

0- 12 

1 • 114 711. r>. 

1 lit.-Orb. 

13 

20-52 

2 • 0(5 

5 

10-20 

0-57 

1 -42411.S. 

Min. I-T. 

12 

1 1 -27 

0*20 

4 

1 1 -07 

0-80 

1 -117n>. 

Bi/yg. 

12 

22 • 47 

0*24 j 

4 

21 25 

0-20 , 

i 1 • 71 1 li.s. 

(ran. 

12 

25 • US 

7-U7 t 

4 

22 ■ 02 

1 -00 

1 -024ns. 

(c) bright 

A lit. to C 

12 

U-2U 

0- 40 

5 

5 ■ 70 

0-14 

1 • 041 n.s. 

Post, to M* 

12 

lo-oi 

1 -24 

4 

18-12 

11 • 0s 

1 *548ii. s. 

Cm n. 

12 

25 • So 

2*00 

4 

24 • 52 

0-01 

1 • 440n,s. 

Ocelli, 

12 

10-75 

2 • 72 

4 

1 7 ■ 1)5 

007 

2 • 125n.s. 

(d) bulla 

1, 

It 

14 

1 1 - so 

11 • 1)5 

4 

11-87 

0-05 

0-131>n.s. 

14 

0 ■ 1X 

0-25 

5 

S-S4 

0-00 

1 ■ 440n.s. 

|e) vacuities 

A.P. vac. 

L. 

12 

5 ■ 81 > 

0-40 

5 

(>•12 

0-02 

O*8S0n.-. 

P.P. vac. 

L. 

12 

r» ■ 22 

0-88 

5 

5* OS 

0-21 

(1-787n.>. 

P.P. vac. 

It. 

12 

8 • 42 

1 ■ 20 

5 

8 • 52 

11-28 

0-lOOii.s. 

Mandible 

Max. L. 

12 

57-00 

14-SIS 

5 

54-12 

2-02 

1 • 597n.s. 

Itanm* L. 

12 

12 ' 7 0 

1 -40 

5 

11 -20 

0-10 

2-472* 

Hr. at M 2 

12 

4-12 

(1-15 

5 

2-S2 

0-05 

1 • OOOn.s. 

JHt. at M. 

12 

7 • 22 

0-01 

5 

0 ■ 4S 

0-14 

1 -879n.s. 

Kamils Anirle 

12 

78-00 

0-0(1 

5 

78-00 

4 - SO 

0 ■ 47711.s. 

Significance levels ; 
t Test ; ** 

iu * 

1 o ■ 

-,(1 1 
•' u • 

li.s. 

not 

significant. 


Tile subspecific status of I. m. macrourus and 
I. m. torosus 

An attempt was next made to investigate the 
subspecific validity of 1. vi. torosus and I. vi. 
macrourus. Because of the marked size sexual 
dimorphism found in I. vi. torosus it was con¬ 
sidered necessary to treat the sexes separately 
in investigating the two subspecies. The 
analysis was made by computing a discriminant 
function on 27 cranial features to maximise the 
difference between the males of the two sub¬ 
species. The computed function gave a mean 
score of -27,706 for I. m. torosus males (N 18) 
and -22.649 for I. m. macrourus males <N 13). 
Using a sectioning point of -25.177. 3 1. m. toro¬ 
sus males fell on the 7. m. macrourus side of the 
total distribution, and 3 7. m. macrourus males 
were included on the 7. in. torosus side. 

As a measure of the subspecific validity of the 
two samples, this test does not meet a stringent 
application of the 75% rule <i.e. that a sub¬ 
species is valid if 75% of the individuals differ 
from all ( 97%) of a previous subspecies—Mayr, 

1969, p. 190). For the discriminant function 
computed, if a sectioning point is drawn to in¬ 
clude all 7. m. macrourus, 7 out of 18 7. m. toro¬ 
sus are included in the 7. m. macrourus section, 
i.e. only 61% are excluded. Done in reverse 


fashion, only 2 out of 13 7. m. macrourus are 
not included in the 7. m. torosus category. How¬ 
ever, as this test only involves certain cranial 
characters, and many other sorts of features can 


TABLE 5 

('um[mri&un of Uooilon in. macrourus mate and female 
trji/ter tooth tueasn cement* (in mm) 


Mule* P (-males 

Mefi>iirement t ** 




X 


\ 

V. 

\u. 

X 

1 

V 

V 

\ K. 



P - 

M‘ 

14 

40 

■12 

2 

■ 1)0 

5 

38 

• 88 

1 

• 50 

1 

• 302 n.s. 

[’ • 

H 

14 

5 

•02 

0 

•OS 

5 

5 

■48 

0 

•03 

1 

•Kl2n.s. 

l 1 

M 4 

14 

21 

• 02 

o 

•02 * 

0 

20 

03 

1 

•23 

2 

-170* 

M 1 

M 1 

14 

15 

•4s 

0 

•27 i 

0 

Hi 

•05 

0 

- 7° 

1 

•TOSn.s. 

P> 

L 

15 

1 

■21 

0 

•02 

s 

1 

•28 

0 

•ol 

0 

■5:5011.*,. 

c 

1. 

12 

4 

•24 

1 

■01 , 

8 

•>, 

■ 00 

0 

•03 

5 

•004** 


B 

14 

1 

■00 

0 

■10 1 

8 

1 ■ 

■21 

0 

ul 

5 

•D4s* * 

P 1 

11 

12 

5 

■lo 

0 

•1)0 ! 

7 

3- 

25 

0 

•13 

4 

■070** 

L 

15 

o 

■02 

0 

•02 j 

0 

2 - 

57 

0 

•02 

n 

■730m.*. 


U 

15 

1 

•;2 ° 

0 

•004 

1) 

1 • 

■IS 

0 

•000 

l 

■ 37Dn.s. 

P- 

L 

15 

2 

•02 

0 

■04 

0 

2* 

00 

0 

02 

0 

■524n.s. 


B 

15 

! 

• (>0 

0 

•01 

o 

1 ■ 

■ 5S 

0 

•03 

0- 

■ 30(111, s. 

P 3 

L 

12 

2 

• 20 

0 

•14 

8 

2 

■00 

0 

■00 

2. 

•OOSII.*, 


B 

14 

•> 

• 05 

0 

■ 02 

8 

2. 

■08 

0 

■02 

O' 

•415ii.<. 

M 1 

B 

10 

2 

- 07 

0 

■03 

0 

2- 

07 

0 

•02 

0- 

OOOn.s. 


US 

10 

•) , 

■84 

()• 

■03 

D 

3- 

70 

0 

■04 

1 ■ 

■04011.-4. 

M 2 

Lb 

10 

2, 

Si 

0 

-00 

1) 

2. 

85 

0 

•01 

{)■ 

■ 385ii. s. 

n 

15 

4 

■ .28 

O' 

■18 

0 

T 

07 

O' 

■07 

1 

904n.s. 


LIS 

10 

2 

05 

0 

•02 

1) 

3- 

DO 

O' 

■02 

O' 

■ S48n .s. 


bb 

15 

2 1 

18 

()■ 

•15 

1) 

3- 

13 

O' 

■03 

0- 

303 ii, s. 

51 3 

B 

14 

4 

■ S*2 

O' 

■20 

s 

4 

31 

O' 

10 

2. 

547* 


bP> 

14 

4 ■ 

■20 

0 

•03 

8 

4- 

21 

0- 

07 

()■ 

OOSli.s. 


Lb 

14 

•> , 
O f 

-40 

<)■ 

05 

8 

3- 

41 

0< 

•03 

()• 

544n>. 

M 1 

P> 

14 

2 

■07 

O' 

(ID 

i 

♦ 1 , 
•:>' 

41 

O' 

■08 

1 ■ 

005n.^. 


LB 

14 

4- 

44 

(1' 

07 

7 

4- 

35 

()■ 

■08 

0- 

7 1 Sn,<. 


LL 

14 

2 • 

24 

()• 

02 

7 

•>. 

27 

0- 

■115 

0- 

340n.s. 

Significance level 














t Test ; ** 


1 % 

. * 


• ? > u u *. 

tl.s. 


not 

significant 



TABLE 6 

< 'ftmpurison of Isoodon in. mammnis male and female 
Imrer teeth measurements (in mm) 


- ... 



— 

— 

- 

— 




Males 



Feniali 

'S 


Measurement 



— 


— 

.. t .. 


X 

X 

VA R. 

X 

X 

VA K. 


1, M, 

13 

38 • K7 

3-00 

5 

3s • 04 

0 -98 ' 

0 • 985u.s^ 

i t L 

12 

4-74 

0-04 

5 

4 02 

015 

0-Satin.*. 

( : M, 

13 

33 (ID 

2-37 

5 

31-52 

0-43 

2-173* 

M t M 4 

1 3 

10-50 

0*28 

0 

10 • 03 

0-10 

0 • 552n.s. 

C b 

13 

3 40 

0 • 93 

8 

1 in 

(1-01 

4-480** 

B 

13 

1 -70 

<)• 10 

8 

1-12 

0-01 

S) . * 

H 

13 

4-10 

0-34 

8 

2-51 

0*10 

7-054** 

P t L 

15 

2-73 

0 • 03 

S 

2-70 

0-01 

0-44SH.X. 

H 

15 

1 -04 

(1-005 

8 

1 • 02 

0-002 

0 • 722n.s. 

]\ b 

15 

2-D4 

0-01 

8 

2- DO 

0-02 

0*791 u.s. 

B 

15 

1 -35 

0-008 

8 

1 • 30 

0*01 

0-245n.se. 

P 3 1. 

13 

315 

0-04 

8 

3-20 

0-05 

0 • 532n.'. 

B 

13 

1-85 

0-03 

8 

1 -81 

0*02 

0-54Sn.s. 

M, BM 

15 

2 ■ 33 

0-02 

D 

2-32 

0-01 

()• 1 S5|j.s. 

Bl) 

15 

2 ■ 70 

0*02 

0 

2*74 

0-04 

0-28711.s. 

L 

15 

3-50 

0-03 

0 

3*40 

002 

1 -400n.s. 

M, BM 

14 

2 ■ 02 

0-03 

0 

2-83 

0*02 

1 • 301 ll.s. 

Bl> 

14 

3-40 

0 • 10 

9 

3*21 

0-08 

1 -820ll. s. 

b 

14 

3-DO 

0-04 

9 

3*95 

0 02 

0- 520n.s. 

M, BM 

1 5 

3 • 1 S 

0-07 

9 

3-00 

0-01 

1 -94411. x. 

Bl) 

15 

3*44 

0-20 

9 

3-03 

0 07 

2•4SS* 

L 

15 

4-10 

0-00 

I) 

4-28 

0 • 05 

1 • 1 DSn.s. 

M 4 BM 

13 

3-05 

0-08 

8 

2-85 

0 • 05 

1 • 095li, >. 

Bl) 

13 

2*57 

0-05 

8 

2 • 22 

0-03 

3-772** 

L 

13 

5 • 03 

0*07 

8 

5-07 

0-05 

0 ■ 355 n.s. 

Significance 

lev els ; 







t Test 

. * * 

1 f * 

r. u 

ft ^ 

n.s. 

tint 

significant. 
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be utilised in taxonomy, especially at the sub- 
specific levels, no final conclusion can be drawn 
as to the validity of the two subspecies. 

Interrelationships within and between 
Isoodon and Perameles 

In order to investigate further the inter¬ 
relationships within the genus Isoodon, and also 
to provide an over-all comparison of these taxa 
with others of the genus Perameles, both 
grouped and ungrouped specimens of the two 
genera (see Tabic 8) were included in multiple 
discriminant analyses. The first analysis made 

TABLE 7 

Mean* (tin! Yttrium?* (ht mm) for (combi tied mole tnuf 
female) Isoodon obesulns nuunw cements ht 

Diwrimiwtul A nuhjxis 


Measurement 

1 -x 

1 

VAK. 

Measurement 

A VAK 


< rani mu—(.\ 10) Ppper1 *M*t 11 





(N 

14) 



(a) hull'll! 



P' 

L 

2*31 

0 02 

M:i\\ 

02 • 52 

40-00 


b 

1 -04 

0 02 

lliis. 

7>7-00 

33-40 

P* 

i. 

2-37 

0-03 

Poud.-Bas. 

(>0 • 7 S 

37 *08 


it 

1 -27 

0-01 

Mai. 

37 • 40 

15-21 

M ’ 

B 

2-S3 

0*04 

X:i>. 

25-03 

12-25 


LB 

3*22 

0 10 

Pr. 

21 -18 

2 05 


LL 

2 54 

0 07 

Par. 

14-23 

2* OS 

M 2 

n 

. 3*27 

0 04 

(I») hrvswllli 


i 


LP> 

o-37 

0*12 

Ant. tu C 

1 0 • 7*2 

0-20 ! 


LL 

2-75 

0- 111 

nl M- 

17*30 

1 -23 

Lower teeth 






(N 

14) 

1 


lnl.-Orb. 

U*0U 

1 -OS : 

P, 

L 

2* Bi 

0 05 

Alin. Pr. 

12-01 

O-10 ■ 


B 

0 • 01 

(MU 

Bizyu. 

27 SI 

3- 12 

l\. 

L 

2 • 07 

0 0)5 

Prnn. 

23- m 

2 • S5 


B 

1 • 10 

0 0) 

(v) liuijilit 



51, 

BM 

1 -SI 

0 03 

Ant. to ( 

;» ;>4 

0-30 


Bl> 

2*21 

0-03 

Pont t(l M* 

i 5 • 04 

1 • 20 


L 

3- 10 

0-00 

< 'run, 

Oi> . 

4-2S 

M, 

BM 

2-23 

0-03 

Otvip. 

Tr* * on 

2-22 


1 > 1 > 

2 • 57 

0-01 

<<l ) India 




L 

3-30 

0-07 

L 

10*3;*) 

0*43 

m 3 

BM 

2 :>s 

0-04 

B 

S • 20 

0-lS 


BP . 

2 - 7,5 

0-02 

(e) vaenilie- 




L 

3*57 

0 • 17, 

A. |\ MU'. 1. 

4 • DO 

o-oo 

51 ;mdil >l<- 






(N 

10) 



IU\ vjir, L 

7- 17 

1 *21 

Max 

. L 

43-14 

22 • 37 

i\r. mh*. B 

7-41 

0 • 05 

Kan 

His L 

s* 51 

0-72 




Hr. i 

H M.. 

3*27 

0-13 




lit. 

al Mj 

5-nt 

0-2S 


TABLE 8 

.V timber* ttfS fieri menx ttwti in Dixrrhninon! Amtlyse* 




Adults 


A dull* 

and 

mn p 

(Skull 

1 u\ enili's 

\nalvM') 

(Tuntli 

Analysis) 



jMHuittfi m, toroxux mains 

Js 

24 

1st union m. forosits females 

7* 

14 

Ixmntnn ot. mor rooms males 

13 

17, 

I si uni on w. in urn mm* females 

4* 

0 

fxootlon nbexnhtx (males and females) 

10 

14 

Peromelea nnsufn males 

*30 

40 

l*rnunelex ntntultt females 

32 

7,3 

J'rrut/trlps f/nnnh males 

Id 

23 

I'erumelex \tnnn\l females 

1* 

-> * 

Yerumele* h. not inti (males and females) 

12 

To 

f*ennuelex b. bo tutu'nit'Hie (males and lemales) 

7>* 

0 

Total 

171 

25 1 


* Kun as unrlasslliod individual* in lie senred al'ler eonipiilnUoij 
of the Uiseriminent weights. 


was based on 26 variates measured for the cran¬ 
ium and mandible; the second trial utilized 23 
dimensions of the premolar and molar teeth. 

Multivariate analysis of this type allows sev¬ 
eral groups or populations to be dealt with sim¬ 
ultaneously. The technique also permits consid¬ 
erable reduction in the dimensionality of the 
space in which these groups are treated, from a 
figure equal to the number of original measure¬ 
ments to a maximum of one less than the num¬ 
ber of groups employed (here 8 minus 1 for the 
skull analysis and 11 minus 1 for the tooth trial). 
Further, in this reduction to a “discriminant 
space,” there is often little loss of total “inform¬ 
ation”; i.e. the configuration of groups as plot¬ 
ted on several discriminant functions or axes 
in the reduced space is not likely to be very dif¬ 
ferent from that obtaining in the original space 
of greater dimensionality. Often only the first 
two or three functions computed are necessary 
to construct a space in which the essential na¬ 
ture of group interrelationships is retained. 

(a) Skull analysis :—The analysis of 26 
measurements of the cranium and mandible 
taken on eight taxonomic groups of Isoodon 
and Perameles would be expected to yield a 
maximum of seven discriminant functions. How¬ 
ever, the first five axes computed are sufficient 
to account for over 99% of total discrimination 
and, of this battery, the first two discriminants 
are most important, contributing 70.8% and 
22.6% of total separation, respectively. 

Using the first two functions, group centroids 
for the 8 taxa studied (and 95% probability 
ellipses to illustrate dispersion for P. nasuta 
males and females) are plotted in Figure 4. It 
is apparent that considerable separation of the 
groups in the discriminant space has been 
achieved. Chi-square output (relating each of 
the 158 grouped specimens to each of the cen¬ 
troids) was computed according to the procedure 
outlined in Cooley and Lohnes (1962, pp. 135- 
136). The results indicate that in fact over 
83% (133/158) of cases have been assigned 

correctly, i.e. he closer in terms of chi-square 
“distance” to their own group centroid than 
to any other. And of the 25/158 misassign- 
ments noted, 21 are by sex within species, and 
four are to the incorrect subspecies (e.g. to 
/. vi. torosus rather than to I. in. macrourus, 
or vice versa >; no specimens are misassigned at 
the species or genus level. 

These chi-square values can also be used to 
assess classification of individuals in absolute 
terms, meaning the extent to which specimens 
fall within their own expected population dis¬ 
tributions and are at the same time excluded 
from other distributions at some chosen level 
of probability. Here again, all skulls are ex¬ 
cluded at 95% probability from membership in 
the incorrect species (or genus), though many 
are not excluded as belonging to the incorrect 
sex, or subspecies in the case of I. macrourus. 
Only three individuals, correctly excluded from 
all inappropriate groups, also all beyond the 
5%. limits of their own distributions as well; 
these last may be said to be misclassified. 

When the several ungrouped specimens (whose 
measurements were not used in computing the 
functions) are considered, I. in. torosus and 
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Figure 4 .—Isoodon and Perameles group centroids and individual scores on functions I and II computed from 26 
skull measurements; 95'’> contours illustrating expected dispersions for P. nasuta males and females are included. 


I. m. macrourus females are seen to lie close 
to the respective male centroids in the figure, 
and chi-square data show that, as expected, 
all are excluded at 95% probability from any 
save I. macrourus distributions. Perameles 
bougainville bougainville individuals, numbering 
five, are uniformly excluded at 95% probability 
from all groups, P. b. notina included. 

Further examination of the centroids plotted 
in Figure 4 suggests that function I is operating 
primarily to distinguish Isoodon populations 
from those of Perameles, i.e. that this most 
important contributor to over-all group separa¬ 
tion is picking up differences which are of a 
generic nature. I. m. macrourus, I. m. torosus 
and I. obesuhis tend toward considerably higher 
• less negative) mean scores (-1.18, -1.77 and 
-2.99 respectively) on this axis than do the 
several Perameles species, which range between 
-7.55 (P. b notina) and -10.74 (P. gunnii 

females) on the same scale. Intrageneric dis¬ 
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tinctions. either by species (or subspecies) or 
by sex where males and females have been 
grouped separately, are not especially apparent. 

The relative importance of individual variates 
to the discrimination afforded by this function 
may be assessed by reference to the associated 
scaled vector (Table 9). The elements of the 
vector correspond to the discriminant weights, 
but are re-scaled to allow for differences in 
measurement size and are thus directly com¬ 
parable (whereas the weights alone are not). 
Basal length of the skull and inter-orbital 
breadth seem quite prominent here, the latter re¬ 
ceiving the greatest scaled weight of all 26 vari¬ 
ables included in the analysis. The negative sign 
of this weight is as expected, since Isoodon 
species have generally smaller inter-orbital 
breadths and so should tend toward less negative 
scores than the Perameles groups, as in fact 
observed. Another significant discriminator is 
mandibular ramus length, which is weighted 

















TABLE 9 

First and Sen mil Discriminants Computet! in an S -yronp 
Analysis Csiny 20 Measurements of the Shall 



Weights 

Scaled 

Weights 


Measurements 





r - 


Func¬ 

Func¬ 

Func¬ 

Func¬ 

Ratios* 


tion 1 

tion 11 

tion 1 

tion 11 


Max. length 

—0-038 

0-008 

2-200 

—3 ■ 953 

78-99 

Has. length 

—0-08:1 

0-141 

4-081 

0-872 

90-70 

Pond. lias, length 

— 0-022 

0-040 

1 13:3 

2-318 

90*19 

Pal. length 

0-084 

0-1309 

2 - 583 

9-478 

125-40 

Xas. length 

—0-0315 

0-017 

—0*999 

I) - 400 

93*83 

Fr. length ... 

0-009 

- 0-030 

11-205 

0-059 

30-10 

Par. length 

—0 • 015 

0*030 

0-284 

0-724 

90-45 

Breadth ant. to P 

0-044 

0-001 

0-322 

0 -003 

(58 • 57 

Breadth at M 2 

0*0:35 

0-120 

0 ■ 559 

1-910 

74-82 

Int.—Orb. 

—0-417 

0-317 

— 0-171 

—4*1582 

77 • 57 

Min. Fr. breadth 

0-157 

—0-041 

1 -079 

0*280 

102-40 

Bizyg. breadth 

0-08:3 

0-052 

1-817 

—1*155 

75 ■ 95 

(‘ran. breadth 

o-ooo 

0-152 

0-1:39 

3-285 

29-40 
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positively in keeping with the markedly greater 
values which this variate assumes in the several 
Isoodon (particularly I. macrourus) populations 
measured. Several other measurements, includ¬ 
ing maximum skull length, palatal length, 
bizygomatic breadth, cranial height taken pos¬ 
terior to M* and from basion to bregma, and 
length and breadth dimensions of the alis- 
phenoid bulla, also seem important but con¬ 
tribute somewhat less than the aforementioned. 

Function II, accounting for only 22.6% of 
total variance, is evidently operating rather 
differently Generic distinctions are here lost 
completely, as the Isoodon taxa have mean 
scores which lie well within (actually toward 
the centre of) the range of scores received by 
the three Peramele s species represented. How¬ 
ever, the /. o besulus and I. macrourus groups 
are clearly separated, and the P. nasuta, P. 
gunnii and P. bougainville populations are also 
mutually distinct from one another, so that 
differences ivithin each genus seem to be con¬ 
siderably more apparent on this axis than on 
function I. Separation by sex is again minor, 
but the distribution of groups does suggest that 
“size” is here a factor in discrimination, since 
the smaller more delicately constructed species 
(I. o besulus and P. bougainville) tend to receive 
low scores and the observed size/robusticity 
sequence within Perameles (P. nasuta > P. 
gunnii>P. bougainville) is in fact reflected on 
this discriminant scale. 
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Figure 5.—/soodem and Perameles group centroids on functions I and II computed from 23 tooth measurements. 
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Judging from the scaled weights (Table 9), 
palatal length and basal skull length are the 
two variates contributing most heavily to dis¬ 
crimination along axis II, and both are weighted 
positively. These dimensions are greatest for 
P. nasuta (males and females), smallest in 
P. bougainville and I. obcsiilus, and seem to be 
good size indicators, so that this weighting is 
not unexpected Certain measurements pre¬ 
viously seen to be important on function I <e.g. 
maximum skull length, inter-orbital breadth, 
cranial height, and bulla length* are also 
significant here, but others such as ramus length 
and bizygomatic breadth are de-emphasised, and 
this second scaled vector is certainly not coin¬ 
cident with the first; this again suggests that 
the roles played by the several variables are 
not the same and that discrimination along 
these axes is effected in rather different ways. 

ib* Dental analysis :—Owing to the increased 
sample sizes resulting from the inclusion of 
certain juvenile specimens, 11 groups of ban¬ 
dicoots could be treated in a discriminant 
analysis based on premolar and molar tooth 
measurements Computation yields a total of 
ten discriminant functions, each a linear com¬ 
pound of the 23 original variates, but the first 
seven of these provide more than 99% of over¬ 
all group separation; functions I and II alone 
account for some 87% of discrimination, and 
group centroids on these axes are illustrated in 
Figure 5. 

Inspection of this figure reveals a configura¬ 
tion of groups which is generally similar to that 
obtained using measurements of the skull, and 
the level of discrimination achieved is also about 
the same. Assignments as read from the 11 
chi-square values computed for each of the 
251 specimens run are correct in 82% (206/251) 
of cases, and the 45 misassignments recorded 
are by sex only. Thus in one sense discrimina¬ 
tion is actually better here than in the skull 
analysis, since in fact no individuals are assigned 
to the inappropriate taxon, even at the level of 
the subspecies In absolute terms, all but seven 
skulls / P. nasuta or P. gunnii) are correctly 
excluded at 95% probability from the inappro¬ 
priate species, though many lie within the 
territory of a neighbouring 'incorrect) sex or 
subspecies. Eleven specimens arc actually mis- 
classificd. i.e. lie beyond the 5% limits of their 
own groups. 

The distribution of group mean scores on axis 
I indicates that, despite the proximity of P. 
nasuta males to Isoodon o besulus, this first 
and most important function is acting to separ¬ 
ate taxa of Perameles from those of Isoodon 
and is thus again discriminating genera. How¬ 
ever, Lhis (generic) separation is not as clear 
as in the skull-based analysis, and it seems 
likely that I. o besulus at least is rather less 
easily distinguished from species of Perameles 
on dental criteria than by reference to the 
cranium and mandible. 

The listing of scaled weights for this func¬ 
tion 'Table 10) shows that length measurements 
of certain molars (M\ M- and M a ) and of P, 
are the more significant contributors to dis¬ 
crimination, whereas dimensions of the other 
premolars and molar breadths (with the excep¬ 
tion of mesial breadth of M ;| ) have relatively 
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minor roles. Of the former, M J lingual length, 
and M s mesial breadth, both weighted positively, 
are consistently greater in average value in popu¬ 
lations of Isoodon, so that these groups tend to 
have the higher scores. Other variables, which 
are not such good discx'iminators at the generic 
level when considered alone, are evidently acting 
in combination to effect group separation, but 
interpretation of these aspects of measurement 
co-variation is difficult. 

If function II is considered alone, the Isoodon / 
Perameles dichotomy disappears altogether (as 
in the analysis of the skull), though certain 
intrageneric distinctions appear to be shar¬ 
pened. I. m. torosus males and females arc 
here removed somewhat from /. m. macrourus 
and I. obesulus is again shown to be clearly 
different from each; the P. bougainville groups 
lie well apart from the other Perameles species, 
though P. b. notina and P. b. bougainville con¬ 
tinue to cluster together. The principal con¬ 
tributors to discrimination on this axis are 
buccal length of M 1 and distal breadth of M,. 
both weighted positively; and of all the taxa 
measured, I. obesulus and P. bougainville are 
the smallest in these dimensions, which must 
in large part account for their lower discrimin¬ 
ant scores. 

The remaining functions (not plotted), which 
make successively smaller additions to dis¬ 
crimination in other dimensions, appear to alter 
but little the general configuration of taxa as 
indicated in Figure 5 and need not be dealt with 
here. 

Conclusions and Summary 

The present study of certain taxa of the genus 
Isoodon has quantified and highlighted a num¬ 
ber of significant features of the skull and teeth 
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of the group and some of its subdivisions. 
Notably, Isoodon is shown to be characterised 
relative to Perameles, by its broader muzzle, 
greatly inflated alisphenoid bullae <P. b. notina 
is, however, similar), antero-posteriorly long 
mandibular rami, small I' teeth, broad last 
premolars and rather squared, compact molars. 
As in the genus Perameles , sexual dimorphism 
is more apparent in the larger than in the 
smaller forms. In addition to its value for 
making taxonomic decisions, with regard to 
extant populations, the tables of skull and tooth 
measurements (Tables 1—7>, used in conjunc¬ 
tion with those previously published (Freedman, 
1967 and Freedman and Joffe 1967a and b>. 
should he most useful for identifying and eval¬ 
uating subfossil and fossil material of the 
Peramelidae. 

The intraspecific analysis of Isoodon and the 
comparisons with Perameles, for both of which 
discriminant analysis was used, have again 
illustrated the value of this technique for 
taxonomic studies. On the accepted criteria, 
the subspecific status of I. in. mcicrourus and /. 
in. torosus could not be unequivocally established 
solely on the basis of the particular cranial 
and dsntal features studied, but the degree of 
separation achieved in the trial would seem at 
least to provide important grounds for the full 
investigation of other characters. 

In the 8 group multiple discriminant analysis, 
based on 26 cranial and mandibular measure¬ 
ments, and in the 11 group analysis, using 23 
dental dimensions, the configuration of the 
Isoodon and Perameles group centroids is 
generally similar. However, the skull analysis 
should provide the more reliable picture of 
group relationships, as the multiple measure¬ 
ments utilised permit individual skulls to be 
considered as more meaningful biological en¬ 
tities which can then be dealt with in popula¬ 
tion terms. In the dental analysis, molar and 
premolar teeth only are included and it is 
perhaps surprising, but significant, that the 
results of this analysis and the one utilizing 
widespread skull features agree as closely as 
they do. In both of the above analyses, the 
first and most important discriminant axis com¬ 
puted serves to separate the Perameles taxa from 
those of Isoodon ; the additional functions seem 
to sharpen intrageneric distinctions. This 
appears to indicate that the generic distinc¬ 
tion is here the major one, and that specific 
or subspecific differences are secondary. Never¬ 
theless, in both analyses /. o besulus lies well 
separated from I. macrourus and P. nasuta is 
clearly discriminated from P. gunnii. Differen¬ 
tiation of the sexes, where these are treated 
separately, is always minor and does not appear 
to be a factor in discrimination. 

In both the skull and dental analyses, P. b. 
bougainville and P. b. notina lie close together, 
although in the skull trial the 5 ungrouped P. b. 


bougainville specimens are excluded from P. b. 
notina at 95% probability. With regard to their 
relationships to P. gunnii and P. nasuta, in the 
skull analysis the P. b , bougainville specimens 
lie rather close to the P. gunnii centroids (Fig. 
4,>, whereas in the dental analysis the cen¬ 
troids of both P. bougainville subspecies arc 
well seoarated from those of the other two 
Perameles species (Fig. 5). Relying principally 
on the dental analysis, for which sample sizes 
are considerably larger and in which P. b. 
bougainville has actually been used in comput¬ 
ing the discriminant functions, it seems that 
the closeness of the centroids for P. b. bougain¬ 
ville and P. b. notina suggests that the two 
populations most probably only merit subspecific 
separation, whilst their clear separation in this 
test from the other two Perameles species 
appears to validate their specific status as a 
group. 
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